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1

LUBRICATION OF TWO-CYCLE ENGINE
GEARBOX

BACKGROUND OF THE INVENTION

2

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, engine 10 which is a crankcase

This invention relates to two-cycle engines. More 5 scavenging type, two-cycle engine, includes an engine

particularly, this invention relates to a system for lubri-

cating auxiliary power take-off gears of two-cycle en-

gines.

The crankshaft of a two-cycle engine is quite com-
monly used to drive a power take-off shaft which, in
turn, is used for various purposes. A typical application
for such a power take-off shaft is to drive the wheels of
a self-propelled lawnmower. Meshing gears on the

crankshaft and power take-off shaft should be lubri- 1

cated to minimize wear. In order to obtain the most ef-
fective lubrication, it is desirable to continuously circu-
late fresh lubricating oil to these gears during operation
of the engine.

SUMMARY OF THE INVENTION

This invention provides an arrangement for lubricat-
ing the power take-off gears of a two-cycle engine. In
accordance with the invention, a valve means is pro-
vided for periodically communicating with a crankcase
sump collecting oil separatiang from the combustion
mixture and a gearbox housing the gears only during a
period of positive crankcase pressure so that oil flows
from the sump into the gearbox to lubricate the gears.
In accordance with a preferred embodiment, the valve
means is an elongated, axial groove which is formed in
the crankshaft, which extends into the gearbox and
which periodically communicates with the sump during
. rotation of the crankshaft. Also, in accordance with the
invention, the oil is returned to the engine at a point-up-
stream of the valve member of the engine reed valve
assembly through a return flow passage means so that
oil is circulated through the gearbox during engine op-
eration. Preferably, the outlet of the return flow pas-
sage means is located immediately upstream of the reed
valve member so as to expose the return flow passage
to the reduced pressure occurring during travel of the
piston to the top dead center position, thereby assisting
the withdrawal of the oil from the gearbox. The inlet of
the return flow passage means is preferably located
above the bottom of the gearbox so that a predeter-
mined level of oil is maintained in the gearbox.

The primary object of this invention is to provide an
arrangement for providing lubrication to the gearbox of
a two-cycle engine.

Another object of this invention is to provide such an
arrangement which is capable of circulating lubricating
oil through the gearbox.

Other objects and advantages of this invention will
become apparent to those skilled in the art from the
following detailed description, drawing and appended
claims. :

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary, partially sectioned, side view
of the two-cycle engine of this invention shown in-
stalled on a fragmentarily illustrated lawnmower.

FIG. 2 is a fragmentary, sectional view taken along
the plane designated 2—2 in FIG. 1; and

FIG. 3 is a sectional view taken along the plane desig-
nated 3—3 in FIG. 1.
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block 12 defining a cylinder 14, a crankcase assembly
16 defining a crankcase 18 and a gearbox 20, and an
intake assembly 22 including a reed valve assembly 24
and an intake manifold 26, and a carburetor 28. The
cylinder 14 is conventionally arranged with a head (not
shown) in which a spark plig (not sliown) is mounted.
Reed valve assembly 24 has a plate 30, an inlet port 32
and a movable valve member 34. The cylinder 14 is pe-
riodically communicable with the crankcase 18 which

5 is otherwise closed or gas tight, except for the reed

valve member 34 which admits a combustion mixture
of air, fuel and lubricating oil from the carburetor 28
through the inlet port 32, Air is supplied to the carbure-
tor 28 through an air filter 36. The reed valve member
34, which is of conventional design, permits fluid flow
into the crankcase. 18 through the inlet port 32, when
the internal pressure therein is less than the exterior
pressure, and prevents back flow of fluid through the
inlet port 32, when the internal pressure in the crank-
case is greater than the exterior pressure. Lubricating
oil separating from the combustion mixture is collected
in a sump 38 located in the bottom of the crankcase-18.

A crankshaft 40 extends vertically through the crank-
case 18 and is suitably journaled in the crankcase as-
sembly 16. A piston rod 42 is pivotally connected at
one end to the crankshaft 40 and is pivotally connected
at the other end to a piston 44. The piston 44 recipro-
cates axially within the cylinder 14 between bottom
dead center and top dead center positions, and to-
gether with the cylinder 14, defines a variable volume
combustion chamber 46. As is usual in two-cycle en-
gines, cylinder 14 includes at least one exhaust port 48
(which is open to atmosphere) and at least one transfer
or bypass passage 50, which communicates between
the combustion chamber 46 and the crankcase 18.
During normal engine operation, the combustion mix-
ture is supplied to the combustion chamber from the
crankcase through the passage 50 and burnt gases are
exhausted from the combustion chamber through the
exhaust port 48, when the piston is at or adjacent to a
bottom dead center position, such as that shown in
FIG. 1,

As shown in FIG. 1, engine 10 is mounted on a frag-
mentarily illustrated self-propelled lawnmower 52 with
a magneto/fly wheel assembly 54 mounted on the
upper end of the crankshaft 40 and a rotary cutting
blade (not shown) mounted on the lower end of the
crankshaft 40. The crankshaft 40 includes a power
take-off worm gear 56 which is positioned within the
gearcase 20. The worm gear 56 meshes with a comple-
mentary gear 58 on a power take-off shaft 60, which
extends transversely through and is suitably journaled -
in the crankcase assembly 16. The power take-off shaft
60 is operably connected to the wheels of the lawn- -
mower 52, via a suitable clutch arrangement, to propel
the lawnmower. ’ : '

In accordance with the invention valve means are -
provided for periodically communicating the sump 38
with the gearcase 20 only during a period of positive
pressure in the crankcase so that lubricating oil flows

. from the sump into the gearcase. While various valve

constructions can be employed, it is preferred to pro-
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vide the crankcase assembly 16 with an oil supply pas-
sage 62 communicating with the sump 38 and to pro-

vide the crankshaft 40 with an elongated groove 64

which extends into the gearbox 20 and periodically
communicates with the oil supply passage 62 as the
crankshaft rotates during normal engine operation. The
groove 64 is located on the crankshaft 40 so as to com-
municate with the oil supply passage 62 only when the
piston 44 is at or adjacent to the bottom dead center
position. As shown in FIGS. 1 and 2, the piston is at a
position slightly past bottom dead center position.
Thus, the groove 64 acts as a valve admitting oil from
the sump 38 into the gearbox 20 to lubricate the gears
56 and 58, via the supply passage 62, only when the
crankcase 18 is under positive pressure, i.e. the oil is
pumped from the sump into the gearbox.

The oil can be returned from the gearbox 20 to the
engine at some point upstream of the reed valve mem-
ber through a return flow passage means. With this ar-

rangement, a continuous flow of oil is circulated -

through the gearbox during engine operation. It is pre-
ferred to return the oil to the intake assembly where it

15

can be fed into and mixed with the incoming stream of

combustion mixture. _

As shown in FIGS. 1 and 3, the return passage means
can comprise internal passages 66 and 68 provided in
the crankcase assembly 16 and the reed valve plate 30,
respectively. The passage 68 includes. an outlet 70
which is located at the top portion of the intake mani-
fold 26 so that the returning oil drops downwardly into
the incoming stream of combustion mixture. The re-
turn passage 66 includes an inlet 72 which is preferably
located above the bottom of gearcase 20 so that a res-
ervoir of oil, the level of which is sufficient to provide
the desired lubrication of gears 56 and 58, is main-
tained within the gearbox at all times. Alternatively, the
return passage means can include an external conduit
means communicating between an internal passage in
the crankcase assembly leading to the gearcase and the
upstream side of the reed valve miember.

Preferably, the outlet 70 of the return flow passage
means is located immediately upstream of reed valve
member 34 so that the flow passage is exposed to the
reduced pressure in the intake manifold 26 as the pis-
ton moves towards the top dead center position. This
reduced pressure tends to assist in the withdrawl of oil
from the gearcase 20 above the level of the inlet 72.
The valving action provided by the crankshaft groove
64 isolates the gearcase from the crankcase so that oil
is not withdrawn through the supply passage 62 during
this stroke. In accordance with the preferred embodi-
ment mentioned above, the return passage 66 can be
arranged at an angle, as shown in FIG. 1, or can be sub-
stantially horizontal, so long as the inlet 72 is located
to provide the desired level of oil in the gearcase.

From the above detailed description, it can be seen
that this invention provides a lubrication system which
is capable of maintaining positive lubrication of and
continuously circulating fresh lubricant to the power
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take-off gears of a two-stroke engine. Lubrication is.

provided by oil from the incoming combustion mixture
which is pumped into the gear box to lubricate the
gears. A preferred embodiment provides circulation of
the oil through the gearbox by the cooperation of a
novel arrangement of the crankshaft and supply and re-
turn passages communicating between the crankcase,’

6

4
the gearcase and the upstream side of the reed valve
member. )

As will readily be apparent to those skilled in the art,
various alterations and modifications can be made to
the preferred embodiment described without departing
from the spirit and scope of the invention.

I claim: :

1. A two-cycle engine comprising an engme block in-
cluding a cylinder

a crankcase assembly including a crankcase, periodi-
cally communicable with said cylinder, and a gear-
case,

a crankshaft journaled in said crankcase assembly
and extending through said crankcase and said
gearcase, said crankshaft having a first gear means -
positioned in said gearbox;

an output shaft journaled in said crankcase assembly_
and extending through said gear case, said output
shaft having a second gear means positioned in said
gearcase and meshing with said first gear means,

a piston pivotally connected to said crankshaft and
reciprocably movable axially within said cylinder
between top dead center and bottom dead center
positions to periodically pressurize said gearcase,

an intake assembly connected to said crankcase for
introducing thereinto a combustion mixture includ-
ing lubricating oil, said intake assembly including
an inlet port and a valve member movable relative
to said inlet.port for admitting the combustion mix-
ture into said crankcase when the pressure in said
crankcase is less than the exterior pressure and for
preventing back flow of fluid through said inlet
port when the pressure in said crankcase is greater
than the exterior pressure,

a sump in the bottom portion of said crankcase for
collecting lubricating oil separating from said com-
bustion mixture and

valve means periodically communicating said sump
with said gearcase only during a period of positive
pressure in said crankcase so that the lubricating
oil flows from said sump into said gearcase.

2. An engine according to claim 1 including return
flow passage means communicating with said gearcase
and said intake assembly at a point upstream of said
valve member for returning oil from said gearcase to
said intake assembly

3. An engine according to claim 2 wherein said re-
turn flow passage means includes an inlet positioned
above the bottom of said gearcase so that a predeter-
mined level of lubricating oil is maintained in said gear-
case. . .

4. An engine according to claim 1 wherein said valve .
means is an elongated, axial groove which is formed in
said crankshaft, which extends into said gearbox and
which periodically communicates with said sump dur-
ing rotation of said crankshaft.

5. An engine according to claim 2 wherein said re- -
turn flow passage means includes an outlet located in
the top portion of said intake assembly so that the re-
turning lubricating oil flows downwardly into the in-
coming stream of combustion mixture.

6. An engine according to claim 2 wherein said re-
turn passage means includes an outlet located immedi-
ately upstream of said valve member so as to expose.
said return flow passage means to the reduced pressure
occuring during travel of said piston toward the top
dead center position.
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7. A two-cycle engine comprising

an engine block including a cylinder,

a crankcase assembly including a crankcase, periodi-
cally communicable with said cylinder, and gear-
case,

a crankshaft journaled in said crankcase assembly
and extending through said crankcase and said

gearbox, said crankcase having a first gear means -

positioned in said gearbox,

an output shaft journaled in said crankcase assembly
and extending through said gearbox, said output
shaft having a second gear means positioned in said
gearcase and meshing with said first gear means,

a piston pivotally connected to said crankshaft and
reciprocably movable axially within said cylinder
between top dead center and bottom dead center
positions to periodically pressurize said crankcase,

an intake assembly connected to said crankcase for
introducing thereinto a combustion mixture includ-
ing lubricating oil, said intake assembly including
an inlet port and a valve member movable relative
to said inlet port for admitting the combustion mix-
ture into said crankcase when the pressure in said
crankcase is less than the exterior pressure and for
preventing back flow of fluid through said inlet
port when the pressure in said crankcase is greater
than the exterior pressure,
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6

lubricating oil separating from the combustion mix-
ture,

an elongated, axial groove which is formed in said

crankshaft, which extends into said gearbox and
which periodically communicates with said sump -
during rotation of said crankshaft only during a pe-
riod of positive pressure in said crankcase so that
the lubricating oil flows from said sump into said
gearbox, and '
return flow passage means communicating with said
gearbox and said intake assembly upstream of said
valve member for returning oil from said gearbox
to said intake assembly, said return flow passage
means including an inlet position above the bottom
of said gearcase so that a predetermined level of
lubricating oil is maintained in said gearbox.

8. An engine according to claim 7 wherein said re-
turn flow passage means includes an outlet located in
the top portion of said intake assembly so that the re-
turning lubricating oil flows downwardly into the in-
coming stream of combustion mixture.

9. An engine according to claim 7 wherein said re-
turn passage means includes an outlet located immedi-
ately upstream of said valve member so as to expose
said return flow passage means to the reduced pressure
occuring during travel of said piston toward the top

dead center position.
* ok ok k¥
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It is certified that error appears in the above-identified patent
- and that saild Letters Patent are ‘hereby corrected as shown below:
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Column 1, 1ine 26 ' delete "separafiang" insert
| Lo - . --- separating --- -

Column 4,'11ne'1o I .vefter:fcrankeese", delete the
' RO ' comma o
Column 4, line 16 . delete "gearbox , insert

Ll gearcase ---

Column 4, line 54 S delete‘ gearbox , insert
o ‘ -=- gearcase----

" Column 5, 1ine 3 - :  after "crankcase , delete the
: ' ' ‘v cmmm
Column 5, lihe’4 - o ‘befppe "geer-",eihsert —--‘av;-A
Column S,”liﬁe”B- SR vi'deiete”"gearbox"; insert --- gear
~ ' ‘ case =--- '
" Column 5,'1ine 9 ‘ : delete geerbox . lnsert

--- gearcase----r

Column 5, line 11 v delete gearbox , insert
: --- gearcase ---

Column 6, line 4 | - delete ''gearbox', insert
. --- gearcase ---
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Column 6,tline 9. . delete "gearbox", insert
- ' --- gearcase ---

Column 6, line 11 | delete "gearbox"; insert
 --- gearcase ---

- Column 6, Iine‘12 SR delete ''gearbox", insert
S --- gearcase ---

Column 6, line % delete "position" insert
: '--- positioned ---

 Column 6, line 16 ‘ delete "gearbox'", insert =
: --- gearcase ---
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Page 3 (continﬁed)
'ADD the follgﬁing claims:
. 10: A two-éyé1e~engine comprising an engine block
bincluding_éléylindef, a crankcase ‘assembly ihcluding a crankcase
periodically communicable with said cylihder and a gearcase,
a crankshaft journaled in said crankcase asséhbly and extending
through said cfénkcase and said gearcase, said crankshaft havingf
a first gear'meahs'positioned.in.said gearcase, an oufput shaft
journaled in éaid crankcase assembly and‘éxtending thrbugh said .
gearcase, saideutput shaft héving a second gear meansvpositioﬁed
in said gearcasé and meshing with said first‘gear meéné, a piston
pivotally conﬂected to said crankshaft and reciprocably movable
axially wifhiﬁ‘ééid cylinder between top dead center and bpttom

dead center positions to periodically pressurize said gea:case, 

means associated with said crankcase for introducing thereinto
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a combustlon mlnture 1nclud1ng lubricating cil when the nressure
in said crankcase»ls less than the.exterlor pressure and for |
preventing back flow of flUld from said crankcase when the
pressure in said crankcase-is‘greater than the exterior pressute,
a sump in the bcttom portion of said crankcase.fot collecting
1ubricating oil-separating from'said cOmbustionlmixture, and.
valve means periodlcally communicating sa1d sump with said gearca
only durlng a period of p081t1ve pressure in sald.crankcase so th

the lubrlcatlng 011 flows from said sump into Sald gearcase.

11;' An englne according - to C1a1m 10 whereln Sald valv
means is an elongated axial groove whlch is formed 1n sa1d

crankshaft, which extends into said gearcase and which perlodlcal

communicates w1th said sump during rotation of Sald crankshaft
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12. An engine according to Claim 10 including return

flow passage means communicating with said gearcase and with

gaild combustidn_mixture introducing means at a point upstream

of said crankcase for returning oil from said gearcase to

said combustion mixture introducing means.

13. An engine according to Claim.12 wherein said
return flow passage means includes an inlet positioned‘aboveu
the bottom of said gearcase so that a predetermined level of

lubricating oil is maintained in said gearcaéé.

: 14;.'An engine according‘totCIaim_lz‘wherein said
return passage means includes an outlet located immediately
upstreém of said crankcase so as to exposeé said'return}flow

passage means to the reduced pressure occurring during travel of
: : i
said piston toward the top dead center position. '
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